Background: In South Africa, nurses are the largest category of the health care providers. Their optimal performance is critical for the successful implementation of impending health sector reforms. Objective: This paper examines the occurrence of agency nursing, moonlighting, and overtime among nurses in South Africa, and the factors influencing moonlighting. Design: This cross-sectional survey was a one-stage cluster random sample of 80 hospitals in four South African provinces, selected with stratification from the public and private health sectors. On the survey day, all nurses working in critical care, theatre, emergency, maternity, and general medical and surgical wards completed a self-administered questionnaire after giving informed consent. In addition to demographic information, the questionnaire elicited information on the frequency of agency nursing, moonlighting, and overtime, and the nurses' reasons for doing moonlighting. Survey data were weighted and analysed using STATA version 12.
use of temporary agency nurses; international migration; insufficient staff in rural areas; an ageing workforce, low staff morale, and sub-optimal performance, exacerbated by widespread reports of moonlighting (3, 4) . Although the recognition of the nursing crisis represents an important advance, information gaps remain. Anecdotal evidence suggests an increase in moonlighting among nurses and in the use of temporary agency nurses in the health sector, with many reported negative consequences for health care delivery. Knowledge on moonlighting and agency nursing is important for several reasons: it provides an indication of the time and financial pressures faced by individual health workers; it enhances understanding of the health system consequences of these phenomena; and it can assist with shaping appropriate health sector policies to deal with the challenges of equity and health care provision (1, 6Á8) .
Moonlighting, also known as multiple job-holding, is commonly understood as having at least one additional job, in addition to a primary full-time job (7) . Much of the research on moonlighting has been done in highincome countries (8Á11), and by labour economists, drawing on the economic theory of labour supply that views moonlighting activity primarily as a source of income (7, 9, 12, 13) . A few studies that have examined moonlighting among medical doctors (14Á16) suggest that doctors also do moonlighting in order to interact with fellow professionals in a health practice site, get approval from peers, or to enhance their knowledge and skills, thus supporting the sociological theories related to professions (7) . Organisational theories of moonlighting suggest that although moonlighting provides workers with additional income, training, and other benefits, it could also change their perceptions, decisions, and behaviours at their primary jobs (9, 17) . The latter could impact on their performance at their primary jobs and influence both absenteeism and turnover (9, 17) . A variation of this theory is one that is related to the role of a hierarchical organisation or bureaucracy on individuals' motivations, tasks and performance (7) . Moonlighting, if done as part of a public service job, is seen as the breakdown of the bureaucratic work model (7, 18) .
In governance theory, moonlighting is seen as an indicator of poor governance in health service delivery, and as a form of corruption that affects providerÁpatient interactions and health system performance (19Á21).
Notwithstanding the reported problems of moonlighting in the health sector, there are few studies from lowand middle-income countries (LMICs) (7, 8, 22Á24) . Although these studies concluded that moonlighting is widespread, there is little quantitative evidence at country level or in the health system on the extent or characteristics of moonlighting, the reasons for doing so and the consequences for the use of scarce public health resources (7, 8) . In South Africa, evidence on moonlighting among nurses is scant, except for a superficial investigation by the Public Service Commission (25) and a small qualitative study to describe critical care nurses' reasons for and experiences of doing moonlighting (26) .
Similarly in the case of agency nursing, much of the existing literature is concerned with high-income countries (27Á30). Agency nursing is a form of casual employment (31) , typically done through a temporary employment service provider (the nursing agency) who employs the nurse and then contracts the nurse to a public or private health facility that needs the nursing service. It involves a triangular form of employment that includes a third party (the nursing agency) who is an intermediary between the employee (the nurse) and the employer (public or private health authority). In the triangular employment, there is no formal relationship between the employee (the nurse) and employer (the health authority). The 1978 South African Nursing Act (section 1) defines a nursing agency as a business which supplies registered nurses or midwives or enrolled nurses or nursing auxiliaries to any person, organisation or institution, whether for gain or not and whether in conjunction with any other service rendered by such business or not (32: 4) . A key focus of the limited literature on agency nursing has been on the management of the agency nurses. The few empirical studies tend to be descriptive, often lacking the methodological rigour needed to make generalisable conclusions (27Á30). There is a similar dearth of literature on agency nursing in South Africa, and in sub-Saharan Africa.
In the majority of countries, including South Africa, the maximum working hours and minimum rest and break periods for formal sector employees are regulated (33) . Knowledge on overtime among nurses is important as it affects their performance, an aspect identified as a gap in the global discourse on HRH (1). Furthermore, the occurrence of overtime is important in the context of agency nursing or moonlighting, as it also provides an additional or alternative source of income.
In light of major, impending health care reforms in South Africa towards universal coverage, an increasing emphasis on the role and performance of nurses, and limited empirical evidence, this paper examines the occurrence of agency nursing, moonlighting and overtime and the factors influencing moonlighting among nurses in South Africa.
Methods
A cross-sectional nurses' survey was conducted in the four South African provinces of the Eastern Cape (predominantly rural), Free State (mixed urban and rural), Gauteng (urban), and the Western Cape (predominantly urban) between November 2009 and April 2010. The selection of provinces was influenced by the location of commercial nursing agencies, the number of practising nurses, and financial and logistical considerations. The study was approved by the Human Research Ethics Committee of the University of the Witwatersrand, Johannesburg, and the relevant public and private health care authorities. All participants provided written, informed consent.
In each of the four provinces, the sampling frame consisted of all public and private hospitals. In the case of the public sector, the hospitals were stratified by type of hospital: central, regional, district, and specialised (e.g. tuberculosis). A stratified random sample of public sector hospitals was then selected from each stratum. In the case of the private sector, the hospitals were divided by ownership category into those with less than 100 beds, and those with 100 or more beds. A stratified random sample of private sector hospitals was then selected in each ownership category. The number of public or private hospitals selected from each stratum was therefore proportional to the total number of hospitals in that stratum.
This study was therefore a weighted one-stage cluster randomised sample stratified by province and sector. Hospitals were considered as clusters. Eighty hospitals were selected in the four provinces, half in the public sector, and half in the private sector. Within each sampled hospital, all nurses working in critical care, emergency, operating theatre, maternity and general medical or surgical wards were approached on the 24-hour survey day for voluntary participation. All respondents were assured of confidentiality.
Once a nurse had agreed to participate and after providing informed consent, he/she completed a selfadministered questionnaire. In addition to demographic information, the questionnaire focused on the occurrence of agency nursing, moonlighting and overtime in the preceding 12-months, and reasons for moonlighting or agency nursing, using a seven-point Likert scale (strongly disagree to strongly agree). These reasons were identified in the international literature and in the formative research conducted prior to the survey.
In the study, agency nursing was defined as any accredited nurse providing temporary cover in a hospital and paid for by a commercial nursing agency. Moonlighting was defined as additional paid work* whether of a nursing or non-nursing nature*done concurrently by nurses in a private health facility, another government health facility, an insurance company, private health laboratory or in the same health care facility while holding a primary, paid nursing job, but excluding overtime. Overtime was defined as additional paid work performed at the primary employer for extra hours over and above the normal working day or week and paid for by the primary employer. The questionnaire took between 10 and 15 min to complete. Each nurse received a nonmonetary gift to the value of R30 (around US$4) to thank them for their participation in the survey. Survey data were analysed using STATA † 12. All analyses were weighted to reflect the population distribution of different categories of nurses between, the public and private health sectors, and the four study provinces. We also adjusted for the clustering and stratification introduced by the cluster sampling design. Univariate logistic regression models were fitted to find factors which were associated independently with moonlighting. Only factors associated with moonlighting that were found to be statistically significant were considered in the model building exercise using a multiple logistic regression model. All statistical tests were carried out at 5% significance level.
Results
The study recruited 3,803 participants and after excluding ineligible groups (student nurses and hospital care workers), this resulted in a sample of 3,784 nurses. An overall response rate of 90% was obtained in the survey.
Participant characteristics
The age of participants ranged from 19 to 71 years, with a mean age of 41.5 years (standard deviation 10.4), with little provincial or sectoral variation. The majority of participants were South African (98.0%), female (92.7%), black African (54.2%), and 52.8% were employed in provincial government (Table 1) . Figure 1 shows the occurrence of agency nursing, moonlighting and overtime. Figure 2 shows the relationship between reported agency nursing, moonlighting and overtime in the year preceding the survey, and the different permutations of agency nursing, moonlighting or overtime that participants could engage in. As can be seen from Fig. 2 , 31.7% of participants had not done overtime, moonlighting or agency nursing. A significant proportion (18.5%) of participants reported all three activities in the year preceding the survey*28.6% of participating nurses had done only overtime, 0.8% did only moonlighting and 4.6% had only done agency nursing. Table 2 shows the prevalence of agency nursing, moonlighting and overtime in the year preceding the survey for the four surveyed provinces, by primary employer (provincial government, private health sector, or nursing agency) and by nursing category (professional nurse, enrolled nurse or nursing auxiliary/assistant). Statistically significant differences between groups using the Chisquare test are shown in the table.
Moonlighting and agency nursing among nurses
As can be seen from Table 2 , 56.0% of nurses reported overtime in the year preceding the survey. Overtime rates were highest in the Free State Province, the private sector, among professional nurses, and for nurses working in theatre. For agency nursing, Gauteng Province topped the list with 53.6% of nurses reporting agency nursing. Table 3 shows the participants reported reasons for moonlighting ranked in order of importance by mean score (out of 7), and also indicates the percentage of moonlighting respondents who agreed with each statement.
Reported reasons for moonlighting
As can be seen from Table 3 , both financial reasons (more money and weekly agency pay); as well as nonfinancial reasons (choice of unit/ward; job variety; opportunity to learn new nursing skills; taking care of patients; and relationship with co-workers) featured strongly as reasons for moonlighting among nurses.
Predictors of moonlighting
In the multiple logistic regression analysis, predictors of moonlighting were province, sector of primary employment, unit of work category of nurse, sex and having children ( 
Discussion
This is the first, large cross-sectional survey on the prevalence of agency nursing, moonlighting and overtime among nurses in South Africa, and indeed in sub-Saharan Africa. We found that 37.8% of respondents had done agency nursing. Our study findings are similar to a 2008 Australian workforce review that found that 49.8% of the nursing workforce consisted of part-time and casual nurses (34) . In 2013, a newspaper survey of 100 hospital trusts in the UK found that temporary nursing costs have increased by around 20%, a reflection of the increase in the utilisation of agency nurses (35) .
In our survey, 28.0% of nurses had done moonlighting in the year preceding the survey. We could not find comparable, large-scale, studies on agency nursing or moonlighting in other LMICs, or even in high-income countries. In the USA, the official average moonlighting rate among the labour force was 5 the UK, it is estimated that between 8 and 10% of the UK labour market engage in moonlighting (17) . Nonetheless, empirical studies have found higher moonlighting rates compared to government statistics, which are collected in high-income countries. A 2001 postal survey among teachers in one state in the USA found a moonlighting frequency of 34% (17) . Other studies have found that the frequency of moonlighting among medical specialists in training varies from 31 to 50%, with considerable variation by medical speciality (11, 14, 36) . Notwithstanding the differences in methodology and the nature of the occupations studied, these moonlighting prevalence figures are comparable to our study findings. Of concern is that 69.2% of nurses had done overtime, moonlighting or agency nursing in the previous year. This implies that these nurses work excessive hours, and this has been shown to impact negatively on patient care (37Á39).
Our study found statistically significant differences in the prevalence of nurses' overtime, moonlighting or agency nursing by geographical area (province), primary employer, category of nurse and work unit ( Table 2 ). The differences were confirmed by multiple regression analysis (Table 4) . Critical care nurses reported higher moonlighting rates reflecting high demand for skilled nursing care in both the public and private health sectors. In contrast, our study found relatively low frequency of moonlighting among theatre and emergency unit nurses, which may reflect the difficulty of bringing in casual nurses into a setting which requires familiarity and indepth knowledge of surgeons' preferences (theatre) or dealing with complex emergencies. Studies among medical NS: Non-significant, *pB0.05, **pB0.01, ***pB0.001 (Chi-squared test).
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specialists in training have also found that the prevalence of moonlighting varies by area of specialty (11, 14, 36, 40) . In contrast to other studies, our study found no differences in agency nursing, moonlighting or overtime between male and female nurses. A 2001 study among teachers in the USA found that male teachers had a higher moonlighting rate (46%) compared to female teachers (30%) (17) . The US study found that the spouses of male teachers earned lower wages compared to the spouses of female teachers, indicating lower total household income and possibly greater financial need (17) . Another study also found gender differences in moonlighting (6) .
Our survey found that the non-pecuniary reasons such as: taking care of patients (92.7%); the opportunity to learn new nursing skills (87.8%); and relationships with co-workers (84.4%) also played a role in the moonlighting decisions of nurses. These findings on the multiple and varied reasons for moonlighting are supported by the findings of other studies (7, 8, 22, 27) . Studies in the United States on the moonlighting determinants among physicians during their residency training periods found that economic and professional factors influenced decisions about a second job (10, 11) .
In this survey, 72.5% of nurses agreed that more money was a factor and 81.8% agreed that weekly agency pay was a reason, thus supporting the general findings of labour economists and among medical residents that one of the main reasons for moonlighting is economic or financial (6, 12, 14, 16, 36) .
This article provides empirical evidence on the reasons for and predictors of moonlighting at the national level in South Africa. The study relied on nurses' self-reported information which is subject to socially desirability bias. This could mean that participants under-reported moonlighting or downplayed the financial reasons for moonlighting. However, the self-administered questionnaire allowed for greater privacy and is likely to have led to more accurate reporting of moonlighting, overtime and temporary agency nursing. The high response rate obtained in the survey is a major strength, thus eliminating the problem of non-response bias typical of surveys of this nature.
Hitherto, the concepts of agency nursing and moonlighting have been poorly understood and underresearched in South Africa. The main rationale for the survey was to begin to address the knowledge gaps and provide evidence that will help shape the policy on broader processes of nursing casualisation, but specifically on nursing agencies and moonlighting in South Africa. This study makes an important contribution to improved knowledge and understanding of agency nursing, moonlighting and overtime among nurses in South Africa. As is the case with many health workforce studies, the information in this paper is based on cross-sectional rather than longitudinal data. Hence, the survey only presents the prevalence of overtime, agency nursing or moonlighting at a point in time. We could not verify the reported reasons for temporary agency nursing or moonlighting and did not determine the association between agency nursing and staff shortages, or between moonlighting and objective measures of financial need. We also did not determine issues around nurses' productivity and the relationship to overtime or agency nursing.
There are important policy implications of our study. Our study indicates that moonlighting and agency nursing are widespread in the South African health system, with many nurses working excessively long hours. As was pointed out by the 2013 report of the Global Health Workforce Alliance, moonlighting possibilities are driven by the nature of the health worker labour market (1). Because rural or poor areas (such as the Eastern Cape Province) offer little prospect of moonlighting compared with more affluent urban areas, moonlighting is an important contributor to geographical mal-distribution. There appears to be a crisis in critical care units with high reliance on agency nursing, while operating theatres rely on excessive staff overtime. The latter leads to exhaustion and possible burnout, both impacting on the quality of patient care and the performance of health care providers (37Á39). The reported reasons for moonlighting are complex, and included both financial and non-financial factors. In the short-term, interventions must include improved management of nursing agencies; an open dialogue and debate on moonlighting in the South African health system, and its implications for ethical and accountable nursing practice; and improved staff scheduling. The findings also point to the need for improved performance management of all staff, including nurses. The non-financial reasons for moonlighting such as recognition and appreciation of nurses, equitable training opportunities, and supportive management and supervision could be addressed without additional money or resources in the health system. In the long-term, these issues need to be addressed as part of the implementation of comprehensive health workforce strategies.
Conclusion
Agency nursing and moonlighting among nurses are common but these issues have received insufficient policy and scholarly attention in South Africa (and internationally). As a result of the study, the South African government has identified the management of moonlighting and the regulation of commercial nursing agencies as important policy priorities, and this is reflected in the 5-year HRH strategy for the health sector (2) . In the long-term, improving human resource planning, the development of national nursing norms and standards and the revision of nurses' salaries and working conditions and on-going monitoring of agency nursing, moonlighting and overtime will give effect to the goals of the HRH strategic plan. Action on the findings of the study is of particular importance in light of the global emphasis on universal health coverage, and the importance of the health workforce in reaching this ambitious goal.
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